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Abstract. The analysis of carotenoids presents in inland Ocimum basilicum L. irradiated in a 
microwave field was performed in this study. The extracts of Ocimum basilicum L. were obtained with 
Ultraturrax in water: acetone (10 + 90, v/v) mixture, stirring 2 h. The extracts were analysed using a 
Jasco V-530 UV-VIS spectrophotometer and a Shimadzu HPLC equipped with PDA detector, for 
carotenoids identifying.  
The HPLC analyses were performed on YMC C30 column, 5 µm, 250 x 4.6 mm, using a linear 
gradient of two different solvents mixtures A – methanol : methyl-tert-butyl-ether : water (81+15+4, 
v/v) and B with the sames component but in the follow range 6+90+4, v/v were the solvent mixtures 
used as mobile phase. The linear gradient was 1%B to 100%B in 90 min. The carotenoids 
identification was performed using the standard solutions.  
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INTRODUCTION  
  
Antioxidants are often used as food additives to avoid food degradation, as they play 
an important role in preventing lipid peroxidation and many diseases (Noguchi, et al., 1999; 
Sgherri, et al., 2010).  
In recent years there is an ever growing interest in the antioxidant activity of naturally 
occuring substances  (Sgherri, et al., 2007). Basil (Ocimum basilicum L.), a member of the 
Lamiaceae family, is an annual crop widespread in Asia, Africa, South Africa and the 
Mediteranean region. Basil is a very important culinary spice and medicinal plant, which is 
marketed fresh, dried, frozen or essential oils. Recent reports rank basil as the number one 
plant, among spices and aromatic herbal crops, for levels of xantophyll carotenoids (Calucci, 
et al., 2003).  
Carotenoids are a class of secondary plant compounds with many fucntions such as: 
structure stabilization, light harvesting and energy dissipation (Kopsell, et al., 2005). Also 
they have an important role in the protection of plants from free radicals such as singlet 
oxygen and triplet excited chlorophyll, that are produced when the photosynthetic capacity is 
exceeded by light intensity  (Mortensen, et al., 2001). 
An increased intake of lutein and β-carotene is often associated with a decreased risk 
of age-related eye disease, cancer and other chronic diseases (Sommerburg, et al., 1999).   
The presented study adresses the issue of potential differences, in carotenoid content, 
between basil grown by traditional methods and basil grown in a microwave irradiated 
environment. 
 
 
299 
MATERIALS AND METHODS  
  
The analysis of carotenoids present in inland Ocimum basilicum L. exposed to 
microwave radiation was performed in this study. The exposure to microwaves was done in 
two anechoic chambers: a reference chamber and a microwave chamber. For this experiment 
two identical anechoic cubic chambers with the dimensions of  37x37x37cm3 were built, the 
interior walls of  were lined with 4 cm pyramidal structures. The chambers present a radio-
frequency isolation between the interior and the exterior of 60dB.  Both chambers were 
subjected to same temperature and humidity parameters. 
Plants grown in the field represented the reference in the present experiment, in the 
reference chamber a control sample was placed and in the radiation chamber a sample 
irradiated with microwaves at a frequency of 2.45 GHz and 14dBm power, the radiation was 
provided from a wireless router through a specially developed antenna. The radiation was 
maintained over a period of three weeks; afterwards the plants were removed from both 
chambers and kept in the room. 
The fresh plant samples (1 gram) were homogenized with an Ultraturrax in the 
presence of 20mL 90% acetone in water and kept under constant agitation for 2 hours. The 
extraction step is repeated with an additional 10mL 90% acetone in water until the complete 
decoloration of the sample. The samples were concentrated under negative pressure and re-
eluted in a known volume of 90% acetone in water and filtered. 
For the qualitative analysis of carotenoids present in the samples a known volume of 
acetone solution obtained in the previous step was concentrated using a rotary evaporator, 
then 20 mL of KOH 30% in MeOH and 20 mL ethyl ether were added and agitated for 6 
hours (saponification step). The carotenoid etheric solution fraction was washed with distilled 
water until neutral pH, concentrated to dryness under a nitrogen stream and re-eluted in a 
known volume of methyl tert-butyl ether.    
The samples were filtered and their spectrum was analyzed in the VIS domain using a 
Jasco V-530 UV-VIS spectrophotometer.  
Fot the identification of carotenoids using the HPLC-PDA method, the VIS spectra of 
alfa and beta carotein, luteine, zeaxanthine, violaxanthine and neoxanthine standards were 
recorded. Each carotenoid has a specific spectra characterized through peaks at different 
wavelengths.  
The HPLC analyses were performed on YMC C30 column, 5 µm, 250 x 4.6 mm, using 
a linear gradient of two different solvents mixtures A – methanol : methyl-tert-butyl-ether : 
water (81+15+4, v/v) and B with the sames component but in the follow range 6+90+4, v/v 
were the solvent mixtures used as mobile phase. The linear gradient was 1%B to 100%B in 90 
min. The carotenoids identification was performed using the standard solutions. 
The quantitative analysis of carotenoid content in the samples the extract obtained 
after saponification and pH neutralization was concentrated to dryness and re-eluted in ethylic 
ether and subjected to a spectrophotometric analysis. Total carotenoids concentration was 
determined using the following equation (Britton, et al., 1995): 
 
X (mg carotenoids) = (A x V x 1000)/ (2500 x l x 100), 
 
 where:  A = absorbance of the sample at  λmax = 450 nm 
   V = sample volume (mL) 
   2500 = molar absorbance coefficient (E1%) for carotenoids 
   l = 1cm – optical pathway length  
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RESULTS AND DISCUSSION 
  
Chromatograms obtained by subjecting the extracts Ocimum basilicum L. to HPLC-
PDA analysis are shown below:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. A - HPLC cromatogram for carotenoids from Ocimum basilicum L.control; B - HPLC cromatogram for 
carotenoids from Ocimum basilicum L. irradiated with microwaves 
 
A 
B 
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Major carotenoidic pigments revealed by the chromatograms in the case of both 
microwave treated, control and reference samples are lutein and β-carotene. There are no 
noticeble differences between the chromatograms for the control and irradiated samples 
except the fact that β-cryptoxanthin is detected only for the control sample. 
The VIS spectra of total carotenoids extracts obtained are similar to the spectra of total 
carotenoids standard, they present three characteristic peaks as shown in Fig. 2. 
 
 
Fig. 2. Characteristic VIS spectra for the carotenoids total extracts 
 
It can be observed from spectrum and cromatogram that the trans-lutein and trans β-
carotene are in a great quantity in these extracts. 
 
 
Fig. 3. Total content of carotenoids (µg / g ) in analyzed samples 
(1 – reference plants, 2 – control plants, 3 – microwave irradiated plants) 
Note:  All determinations were done in triplicate. 
 
As seen in Fig. 3 the values obtained for total carotenoids from the plant extracts 
grown in nature are higher than those grown in the laboratory, this is due to the fact that the 
photosynthesis process is more intense in natural conditions than in the laboratory. The value 
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obtained for the reference plants in the case of total carotenoids is 59,4 µg/g and for the plants 
irradiated with microwaves is 28,9 µg/g.  
 
CONCLUSIONS 
  
 The total content of carotenoids extracted from the plants exposed to microwave 
irradiation is lower compared with the total content of carotenoids from the reference. Also in 
the case of microwave irradiated plants β-criptoxantina was not detected. 
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